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PLASTIC INJECTION PROCESS FOR THE MAN UFACTURE OF A LID FOR AN 
ELECTRIC CAPACITOR AND THE RRO PUCT O F SUCH P ROCESS 

RELATED, APPLICATIONS 
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BACKGROUND OF THE INVENTION 

[OOP 3] O^p.j^citor Jid^Jihat Tfyn^^Pn- 35 covers, packing and as .safety valves, to 

exhaust gas from a capacitor ca s i n g ,._ p rod u ced_ fro m two d j J Te rep t ... . m ate r j a|s n __ a n= ^ 
known, . The form of the lids, currently existing 

in the marketQlac^Jiaye exis 

using more than one process and result in a high amount of waste, making their 
manufacture very expensive,. _^^teriais used 

marketplace are not loj^ resins^ ^nd are of a much lower, 
quality than those gl,fScios€ 
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XO0O4 J ill one mMQ^L^^jayi^m^M^Mn ^njegllao moic||i3a_eroo^,ss, for ami 

mMjyfiacl^ngg, ^ jajeclrtcal, .ca^cilQii, The^rp^is^oi^lgm^a-^yil .., 

injection machi ne having, a fif3l mold f~talf initially posi tioned on 3 fixed moid plgite 
&:afJ^j&z±G<yr^ o n^jroM able m^jd^Blate and ^omBiMas 

initial ly positioned first and second mol d haives., .op ening ..the mo ld halves of th e 
du^ i iDj^ctfon m^cfiin@ snd r ol otiRQ th.€? rot^tafal© plete r ^<a tHat the s econd m oid Haif 
p ositioned on the fix e d moid ola t^ and tine fir st moid ha lf is s positione d on the 



mlateMs mold gdsiieu^-Jn^ 

thermoplastic resin into ine reposit ioned first: and second mold haiv es and openinci 
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laaa^j XHeuamp^s^n^ ... 

capacit or that utilrz:o s a dual irtjeotion machine (4) In a Pinole process. a void r no 
sscondgr^ ; _3cti^ jjjg^ ag| j...f:y rther jrtvpj v@s ...the .desig n of a^jid of electric capacitor 
that ^3 for med usi ng two thermo piasti o resi ns, on e rigid (17) and the ot her of a 
flex ib le , rti bbej^J ik e rn a teriaL ( 18 ) . __Xbe d uai _injejS£j on m acjijne_i4) .ma yjiavje 
cliffy s 1 :ge_ joXlte-XQ o 1 ci s_t h^t xd u st 
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CG00S3 Two molds ana mounted or the du aS mieo tion machine. Thev .consist of 

twoM Lves e ec|xX24 > ll,2j„a,ncj ( 36X±-X3 3 ) iaorder to i njecLt be two jlierm oplasti c 

I ^SlOSL-jn-gi.. giDgje-^teg, X j3 e„. o a O ^.^Qt Jfae m o (cl s,,X2 4X a n d,,,C36 j^ai^e mp j^t&d^or^lli ^ 

fixed plate (5 ^ an d parts (1 2) and (13> ar e moun ted on th e rotati ng plate (S ). Once 
ths? rigid part of the lid f 1 7) Is iniecied, th© machine f-4) o pens and the rotating p istte 
(6) turret 18Q degrees, taking (12) or (13) to the fixe d pa rt of the moid (36). whic h 

thu s oom pletlng jjajfiiSHOIj of the lid . , The HXQjfihine (4^) o pens and ffxpals the 

lid and tho rotating plate (6 > tyros 1 SO degrees to beg in tha proce ss again. 
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fOOOTl Jhe rotation of tl->e halves of trie molds (12j and (13) cause them b 

achieved through a system adapt ed to pormit oe rtain components of the molds to 
fM_,, j n t e n t o m i>gL„^l.eol ed, Thjs^sy^fem rrra^be activated throyoji^m^ohanjc^ 

[OO QS] A^s will be des cribe d %rt m ore d etail below, the dual in ject ion machine 

used to manufacture thejjds Gonterppjated henin can completel y manufaoture a »d 
in a single process, avoiding secondaiv ...assembly : and machining w ork. Si nce 
wafete mate rial m ay h e reprocessed, a still less costly lid ss prod uc ed, despite the 
fa J fip,haiJ±iejm 
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(1 ). end the ru bber-fike , ..fjexi b[e, l^rrnQplastic re sin Is jntroduce d Into the bin of 
in jection unit <:2). Either bin f 1 ) or ( 2) may be selected for either one o r both 
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heated. by means of 



ofter ttie ; tfier mopia slla resins ar e com pE€ 
of the inception unit (1) end (2), where 
elements to a temperature of between 15G and 35Q 



cl agrees centigrade- This cause-; the thermo plastic resins to melt in order t hat they 
m a >iJa,& Jrij e ote d inlQ.ihg„nj.o]ds m ou ntMo n tHe ^late^XS ) ani^lSl,, oLihig mach ine 
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|OQ 1 i 1 In' still yet an other aspect, the thermopiastic resfn melted inside trie 

bar rel , o f thejnj eeijon un itsXI > and ( 2 ). p r^Jn j^atecl so ^thet^rie y egte rjhej jiolds an d 

fomx jart of ifoe..Jif-i. cJepe jic|jng_oj;i th^^eosjti Q . O g L-the_mol d . f A s._jTmjMD af ter 

dgff ,cribed. m old sections C24> + (12) or (13> form the_jlaLcl p ortion of_lte ..lid (17); 
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fOQ12l In a further as pec t once the tjiermoplasttc rzsmn ha s been injected in 

the molds, ^tm^lal es (5L : arid,,,lG) of the^ macliine jsee n , , 3nd __tim_m tati ng pra.ie_jjEi} 
MM 1 SO d egrees_ to jnv ertJhe p.QsltiQD-jQf the tj^^^^fjmol^S-XjL^XMO^ C-L3X-aod 
the second thermoplastic resin is injected t o form t he l id, it mus t be no ted the! trio 
manner fn whioh the molds are inverted may v^rv. de pending o n the mode! of the 
iriteotmi,m th^-i3iaohtna, asjhere are doy.bLe 

injection machines wtttt a rotati ng plate (O) and injec tion m achine s with tw o fixed 

here in, 

[fi.&3-SJ in sa yet further aspect, waste respi ting f rom the process descri bed 

h erema bove j s repro cess ed, mo kinci the prod octlon of the j ids cont erTi p lated herein 

less_coMly, than Ihajiracesses^msently emglg yed. This is doe to the_ fact that 

cur rent li ds use thermo -fixed materials that can not.be repro cessed. 

fO Qt 4$ in a still yet further aspect, the themnopiasstfe resi ns used hav e a lit/ 

fierpe rotarda nt; retin g of Vg, This is advantageou g since the resultant fzroduci i is an 
eieo tricaii component Materials use d to m an ufacture iid^ currently existi ng in the 
markelgi aoe j acj< t hj ,p e rt if feat jo n,. 
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ngici^heij Tiep^astic ^jiietex i^i. sai djj^ psr cove rjio rtion havin g^ D outer sy rfac^ 
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Inner surface, and an outer p erime ter, said upper cover p ortion having a I least one 
orifice for passing on eteotrocte therethrough an d a vent orifice: a lower cover 
^lljmJIiald.^clJfmi^nj fofa<^dlb^^tenrrio^ portion 
having an outer surfa ce, an inner surfac e artel en o uter perimeter having a raised 

portion* said yaamL-CQvet^artiofl tmmrm^M teaM^ooe .. Grma^^fmL^^^mtyg^mi 
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mated i 



throuq|-r . wherein 3 aid out er s urface o f aa rd lower cover portion Is 
ler s urface of said upper coyer 



The pro cfLJot ^ produc ed from th e pr ocess dosedb ed her ein serve as 



imq ei Ud^JdlL-.^^ .. J ld^offer a considerable 

improvement over Irds alread y existing in the marketplace du e, in part, to the 
thermoplaslic resi ns ut llbred, wlijch y ield 3 ffarn e- retard ant Ut rgatm g of a t least V2. 

fOOiT) The prod ucts dis close d herei n ha ve an improved desi gn th at induc ies 

part,(XZ)~ This tijro. aliows .g packing to be formed with the ru bber r notenaif in the 

^erimetrtc^aL l of t he-gjec e (3>- Bx[stin q _ilcls do not have ^ef?m MdG^acklng ( 3% 

whjo jxJs_vit el to assure... the absence of J^aks_o f .. the^jdieje etrre ma teriaL contalg ed 

3~he .figipQp^o.r _.fi<j s ..jciigcjpsed .herein have of two garts, a rigid part (1 7)' 

In the upper portion, and 3 rubber -like portion ^18 ^ in the lo we r part. Add itionally. 
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QjaQacitoiL„ o verb ealff a nd^e xtia ysts sucii^aaJwhmiLis PfQ^uc^ cL X iie^v^ivejia 
formed with an orifice In the; rigid p^rt (17) whleh is covered In the l ower pa rt bv ti u> 
rubber matenai C*9). forming the valve f 1S> , They also jbQY^..Qg_.^c t .^..g i .JX)...J.n:-:t.h^.... 

producinQ a jnechanjcaj QiPft- so tha t wh en jhe rub ber m aterial pgtrt is inj^eiecl (18). 

it may ^cjhore perfeeU y, £0 the rlci Id part (17). Th ey, o a J so Hay at r y fcsbe^r m ate rial 

cgntour (3 )^ihat^erveg LoJorm a^ja^rioi^off .^jgeaj wjt|x^J]m--iaasa_wh^n it is . 

a& s^Q^b^ji^ ca p^^t o r^jv [nQ-jh @ 

ei&ctno capacitor a longer life. The use of the eta s ex haust valve assures greater 

3atei:y,,,,tj3ji^he , end usee The |j cj s conteni plate d, . ft ©ml n. . ,Q3ia^.^.s,sist . Jn.. a^aid.OJQ 

acckje n t st ..„_Mn c e t te^^iJiave ^ Jjjj^e^i e 3 i stag c e i ol ame s, 
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ffiOJ2!3 ^tau^ljaaJD^^ 

sho win g tr ie , „ po sition „w he re the ^aaris, of Jhe, turril n^a erts ^ofA foe mo jdX12 ) an< lX13j 

rotating C6> and fixed <5> pi a tea, respectively, as well as of the two Injection units 
£00^33 Fio. 4^J^ a p ersDec ti ve of th e interior 03rt of tl^o ir d f I B) a Howing the two 



onfioes cro ss the two parts of tH^ lid from side to side 
the rubber material part<~tSK 



100241 fi g .5 , i s....a. ,| ^e rsgect^e „of the ueg>er pe j^^ltheii^i i T> . wh . te fa shgwsjhe.. 

perim etric packing in the case where ife is assernbted. a s woii as m echanic gri p In 
order itx&l boi£i materia ls do not separa te. Valv e; ( 16) i g .fprm ed .b y m ean s,, pf an 
orlfloe in tlio r igid p^rt of tHo (Id (17) and totally covered In th e rubber m aterial pert 
of the piece (1 6K 

tOOaSJ .Fi^^js a^e,^ 

ild^tho rigM jaart sexvjog as tJmjupper JSd of t he ca paci torXI^), the edge <7")„ that 
ser ves a sjri a charMe a l grle^to, s ecur^ nQ Oz^ac h Qient of t hej wo pa rts^the,,, r ubber 
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ma terial f18> K>a rt that serves as packing when it is assemble 
va)va fe x the e xh aust oL gase sj o ca mMove meate 

DETAILED DESCRIPTION OF THE flMVENTfONL 

used to designate »ke parts 



safety 



Jhis tnyention refers to a plastic lid that serves as ajop cover of a case 



for an electric capacitor and the manner in which it is manufactured. 

IOQ.2S] This mvention involves the process followed to manufacture a plastic" 

ltd f orm ed b y two diffe rent thermoplastic re sins inj ecte d i n a d uel Injec tio n ma china 
The ttd serves as on upper cover for the c ase of a capacitor, a s pack in g to s eal the 
cas e and as a safe ty valv e to exhau st g as in the case of overheating, 

FQQgS] This Inventio n is rel ated t o a n ew and novel d esig n o f a lid , which in 

turn, i s m anu fac tur e d t hrou gh a; noyej , procedure, currently not existing in the 
oapaoltor industry. The fid serves as a co ver for the case of a capacitor, as 
P3okmQL_fQ^ of t he. G ase^ncLas^^afety valve , for fjie..,. exha us t „ , of 

g as in t he caseof overheating, of the^ capacitor . The lid Js^JojTTjed^of twg^fferejit 
ther mop las tic r esi ns, o n e rig id ( 17). lo cate d i n the u pp er part of th e lid , a nd th e 
other of a rub ber-Hk e, flexible mate rlai (18) ?n the lower p ari of the lid and the 
qe liOietric.,,r ey ion „ of t he_Jid_C3j J __X he TOQfiaMlilllservgs^as, th^lidJisg^of .the 
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capacit or cas ing, the lower aari_XXS.} s_exyjng_.„_as JJx^^aokLng_„foii_tli^_c.as^ 

Ari ^iHon gjlj^JL his QarLoQhe i jjd^cov er^ .aJll.^QJi fi c@ Q iLih e rigid jsart (17). forming a 



safety v^lve.,.,Clgr> for...e_x|5aiJ3t of „gas, Jhe, perimetric ^co ntQur C3X-S^rves as the, r ?— ; 



packing for the case, while trie @cioe (7> of the ri g^d pert (1T> serves eis a 
mechaoicMjgJl p to ^mvept both mate r Falg fr om breaMEiaiose . 

m achine (4) that uses two motels gat lt>e_same, tjme^and mayjnject twQ_djfferent 
msh^Jimigll t h e s^^ ..... _. 
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Jhe ltd prorjosed here in, h^s imor oyeci desjon that includes an edge / 
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(7) in the perimeter of the two parts (17) and { 1 S), whicri A serves as a j pechanical / ' 
grip to secure that both components are not separated. _Jn turn, the perimeter ;! 
formed by the rubber-like porit on. serves as additional packing t.a hei&. achieve / ; 
better searing when the lid is Inserted in the case,. JThe seal is vitaliy important asjjt/^ 
, correct p erform a nee and the usefu I II fe of the capacitor. / 
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JMl^ermc^iastic resins mq 



Cita better quality than the material used in current lids, with the benefit of a higher 
resistance to|ame^ which is extremely important s j nee th is j s an electric product. ^ 
Materials employ ed nereiry are UL -V2 ce rt iff e d (ft a .me re si i s ta nc e certification), 
which current lids lack and is highly important for any electric product. 
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Jt has two orifices (14) and _(1.5) passing through the lid from side to 



side^^Xhjs is wjhjerer the terminals of the capacitor are riveted- T h e ru b b e r- i t ke 
pojilarL (1 8} also serves a 

a valve (16) formed with an orifice in the rigid part (17) and^ jn _the Jqwer ..parj^ it is 
covered with the rubber material (18) Jtiat„acte jas_._a__yalye . (16). fpr.JUxe_^ex_hajy.sjt._of .. 
gases formed , in the case of ..overheating, of the capacitor. _ 

Jb rea k i ng of the rub be r^||K^ m ate r i a I (18) in the pa rt o f t h e y a i ye..(16) resu 1 1 1 n g f 1 
th^ pressure produced by the aas .produced J;rom o verhea ting. 
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_As thermoplastic materials are of a better guaiHy,, this permits the gas / 



exhaust valve (16) to secure that it breaks, always providing greater safety for the 
final user and thus avoid accidents- 




IfiS3SJ_™™ — .The capacitor yd Jje^ 

a nd the oth e r of a rubber-j i ke. flexj bje, .,_majterjaj_.X18J 1 .: 1 £ has jwo,. .Mfices,i.141.and__/ 



(15) passing through the lid from side to Side ; TJi is is where the terminals of the . 

capacitor are riveted . Xhe„_rujbber-lik^ l f ( 1 8l .geirye.s as ,,packinjg„i'pr, , 

the riveted terminals . The Iscj also has a valve (1_6>_ formed with an orifice in the 
rigid part (17), whic h when mated with 4 he lower part f o r, m e d pi ih e r u bber-l j ke . 
fj^xibje^ material (1 exhaust gas from 

through th e breaki ing of the rubbe rjke, f text bJe L _ materia .8 y,.^^^ the pressure^ 
produced by the gas fqrme^ during jayerheati no. r _ 
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3 better design of ihe 



\dcJitiorially 3S ^iso eon tejia oiated ,, is. a Jid, that includes an edge jT) in t he 
rigid part (17) and another in the flexible part (18) f that serves as ajriechanical 
grip, so that when the rubber-like, fte 

perfectly to the rigid part (17)- .^This in turn, permits a packing to be formed wilh the 
rubber material (18) in the perimetric part of the piece (T). As may be appreciated 

by those skilled i n the at% current .lids .._Jajcl5 L _penmetrjc packing, as they are not 

manufactured with a d!yaX_.jnjection...„ma^ the_. 
manufacturing process in a single step. _As to the- lid propos ed he rgiry it has better 
sealing, which is vital to assg^jre^tb^t^ 

the useful life of the capacitor. Contrary to materials used in lids existing in the 
marketplace the therm V2 __rat|njg UL. registratipn, 

and thus secure resistance to flame, a situation that is extremely important as it is 
an electric product. 
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PROCESS : 

i;0O37| The process proposed hereja jo manufacture the lid is unique 
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Jj^is^ currently offered ^pre^ manufactured n^a. more than one process, which /' £ 
produces a large amount of waste. JThis waste cannot be reused, curre nt lids ■' //_, 
empjo^ t her mo-fixed materials and cannot be reprocessed. ._ Bv JusingL a d ual / 
injection machine, Ijhe J id disci osed hereto 

>r\.a cheaper lid, d e s pite the fa ct t h at Jl he thermoplastic resins are of a higher quality 
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and more expensive than materials used in jcuryent lids T due to the savings 
achieved in the manufacturing processes. 
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Jhere is an additional benefit achieved b y .pQi haying waste, as the 



-C 



pieces are manufactured in a single process and faulty parts may ho reprocessed 
sjnc^ j.herrriop lastic materials are being used, ^dd [ItionaSiY, this p ro cess offers 
improvements in the performance of the lid, as materials used in its manufacture, 
according to the novel process dlsolosecj, herein^ are of a hig her quality, than those 
used in lids currently existing in the market place. Fur the r impro ve ments ac crue 
from the fact thai; the g as exha u st valv e ( 16) jalw ays pop s-olf and thus secures, 
greater safety for the jejod^user by aypiding accidents and ...haying better resistance 
against flame. 



IOQ3S1 JSecause of the use of the jduajL injection process„.anci contrary to \ 

current, !ids ? ,a perimetric seal (3) can be created yvith the rubber material contour \\ 
and thus achieve rXj^etter seaiirig with the capacitor casing, avoiding leaks of the \ 
dieleotnc r riatersal t hat capacitors parry inside, assuring better perfor mance and a 
longer useful life of the capacitor, 

DETAILED EXPLANATION OF THE PROCESS: 

rOP40;j -The process is achieved through the unique and exclusive design of . 

two steel molds consisting of two halves each (2-4) •+■ (12) and (36) + (13) in order 
to inject the two thermoplastic resins in a single step and at the same time. 
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_^ ^jja|. J inflexion, machine ....(4) is required, where the halves of the two 



molds (24) and {36} are mounted on a fixed plate (5) and the two halves (12) and 
(13) on a rotating plate (6), _JThe machine (.4) has two injection units (1) and (2), 
one for each material injected. The rigid thermoplastic resin is processed In the 
Injection unit { 1 ), and the rubber material thermoplastic resin is processed in the 
injection unit (2). 
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„JThe following are necessary to achieve rnjecti on of the I id with two 



thermoplastic materials: 

• A double injection machine (4)^ 

• The fixed part of the mold (24) that has the form of the rigid part of 
the Md (17) and the fixed part of the moid (36) that has the form of the rubber 
material part (1S)i_sm£i. 

• The rotating part of the mold (12) and the rotating part of the mold 
(13). Jhese parts of the molds are identical, but when the machine closes 
(12) and (13), they acquire the form of the lid which they will inject, 
depending on the side where they are located. 
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..^Rotation of the molds (12) and (13) making them acquire different . 



forms according to the side where they are located, is achieved through a system 
adapted in the molds that permits certain components of the molds to shift, either 
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in a backward or forward position, thus forming the figure of the lid intended to 
inject. ...This system may be activated through mechanic, hydraulic or pneumatic 
systems. 
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Jhe parts of the molds (24) and (36) are mounted on the fixed plate (5) and 
the parts (12) and (13) are mounted on the rotating plate (6). 

Jhe different configurations of the molds^ when the machine _clps.es i nolu de^ 

* (24) -+- (12) or (13) = injects the rigid part of the lid (17}ian4 

» (36) -+- (12) or (13) = injects the rubber material part of the lid (18)^ 

t Once the rigid part of the lid (17) is Injected, the machine (4) opens and the 
rotating plate (6) turns 1SO degrees taking (12) or (13) to the fixed part of the 
mold (36) which has the form of the rubbe r-iiRe, material part of the Hd (18) in 
order to be injected on (1 7)^JJiis is when injection of the lid is completed. 
A The machine opens (4) and expels the finished lid, turns the rotating plate 
(6) 1SO degrees,, in order to begin the process again. 

%£H?3SJ Mt^Mmite^le^t^px^ 

incl uding priority d ocum ents, are fully incorporated by reference to the extent such 
suc h iD GorporatJo n is ^er mitt ed^ 
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DESCRIPTION OF THE 
DRAWINGS^ 

Ficj- 1 Is a front view of lr>e double 
Injection machine (-4) showing the 
injection units (1) and (2X as well as 
trie fixed (5) and rotating <e> plates 
respectively.^ 

Fig . 2 Is a front view of the rotating 
j: j rate <6> and of the fixed piate <5) 
showing the position where trie parts 
of the turrtng parts of the mold (12) 
and <13> are placeri*? 

Ffg. 3 Is a higher view of the 
injection machine <4> showing the 
rotating (6> and fixed (5) plates 
respectively, as well as of the two 
injection units (1) and <2}.^ 

Fig. 4 Is a perspective of the 
inferior part of the lid (1 8) showing the 
two ori'ices (1-4) and <15) where the 
terminals of the capacitor are riveted. 
These orifices cross the two parts of 
the lid from side to stde, tooth the rigid 
part (17) and the rubber materia? part 

Ftg.S. Is a perspective of the upper 
part of the Ifd (17) which shows the 
gas exhaust safety valve (16) and the 
rubber material contour (3) that 
serves as perimetric packing in the 
case where it is assembled, as well 
as mechanic grip in order that both 
materials do not separate. We must 
mention that the valve <16) is formed 
by means of art orifice in the rigid part 
of the lid (1 7) and totally covered in 
the rubber material part of the piece 

Fig. S is a perspective whore one 
may observe the two components 
separately forming the lid, the rigid 
part servos as higher lid of the 
capacitor {17). the edge (7) mat 
serves as meobartrcat grip to secure 
not)-delachmenf of the two parts, the 
rubber material (18) part that serves 
as packing in the case where it is 
assembled, as well as safety valve for 
exhaust of gas in case of overheating.^ 
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